Background: Mobility scooters are three-or four-wheeled vehicles, powered by an electric engine. Often acquired by the elderly population, they neither require a drivers' license, nor an assessment of operator skills prior to use. Other vehicles used primarily by older people are powered wheelchairs and electric bicycles. Comparable to regular bicycles or scooters, similar traffic rules apply for mobility scooters, wheelchairs and electric bicycles. Users experience improved quality of life; however studies report accident rates of up to 21%.
The use of helmets is known to decrease rates of traumatic brain injury in accidents involving motorcycles, regular bicycles and regular scooters, and it may thus be important to consider helmet legislation in the case of mobility vehicles used by the elderly population.
Aims:
In this short narrative review, the authors examined current literature surrounding accidents and injury, with focus on traumatic brain injury, in relation to mobility scooters. The aim was to shed light on whether there might be a case for mandatory helmet use for drivers of mobility scooters-as seen with motorbikes.
Findings:
Although data sets are small, there appears to be a heightened risk of accidents and injury, including traumatic brain injury, among users of mobility scooters and powered wheelchairs.
Recommendations:
The authors recommend specific national data registration regarding accidents involving mobility scooters. We would endorse mandatory helmet use, a pre-purchase user assessment and specific prescriber training, so as to minimize the risk of accidents involving mobility scooter users. 
*

Background Demographics
All developed countries in the world show an increase in the number of older people. Along with increasing age, decreasing mobility, increasing muscle weakness and impaired reflexes often follow. As a result, older people can find themselves both with poorer walking skills, but also unable to drive a standard car. Fortunately, many different vehicles are available to resolve these situations, allowing those unable to drive a standard car to participate in routine activities and transport themselves around regardless. These vehicles include mobility scooters, also known as motorized mobility scooters (MMS), powered wheelchairs and electric bicycles, and are all primarily used by older people as an instrument to increase their mobility.
What are mobility scooters and what are characteristics of these?
Mobility scooters are three-or four-wheeled vehicles, powered by an electric motor. Their advantage consists in them being legal to drive, even for those unable to drive a standard car.
Due to limitations in speed, mobility scooters do not require a drivers' license, as they fall into the category of "bicycles" under traffic regulations. The Danish legislation states that powered wheelchairs and mobility scooters class 2 (speed limit 4 mph/ 6 kph) must be used on pavements-and, thus, are classed as pedestrians-whereas class 3 mobility scooters (12 kph/ 8 mph) can be used on both roads and pavement [1] . Those reaching speeds of up to 15 kph (9 mph) are only allowed on bicycle lanes and roads, and are classified as bicycles, with equal regulations regarding lights etc.
Denmark has seen an explosive rise in the sale of mobility scooters [2] as well as electric bicycles, and the Danish Association of Bicycle Vendors predicted a rise in the sales of these bicycles from 6 to 9% of total sales SHORT REVIEW though these effects may be, attributed to a more sedentary lifestyle with less physical activity, another study found no decrease in physical capabilities of users [15] . Users have been found to report low knowledge, lack of concise information, and lack of trialing and training prior to purchase [16] .
Accident rates involving mobility scooters
Studies have reported accident rates involving mobility scooters of 18-21% [15, 9] . In the Australian state of Victoria, 151 accidents involving mobility scooters were seen between 2001-2005, of which six were fatal-three due to TBI [13] .
The US has a thorough traffic accident data collection system, including a series of studies on mobility scooters, powered wheelchairs and the effect of protective helmets while operating open-top two-, three-and four-wheeled vehicles. In 2003, more than 100,000 accidents involving mobility scooters were treated in American Emergency Departments-a 100% increase since 1991 [17] .
In Denmark, it is recognized that by far the commonest reason for injury involving mobility scooters, relates to the scooter tipping over. Other common injury patterns relate to the user being involved in a road traffic accident, colliding with other persons, running over his or her own feet, or sustaining injuries while mounting or descending the vehicle. Almost half of all reported injury resulted in hematomas and small wounds; 25% resulted in fractures, and 20% in open wounds [1].
When it comes to similar vehicles, one Danish study reporting on electric bicycles (similar speeds) showed seven fatal accidents over two years, six of which occurred in people over the age of 70 [18] , somewhat confirming the tendency to accidents and injury with these relatively low-velocity vehicles.
Discussion
The obvious limitations of this study stem from the limited current data available, preventing us from conducting a rigorous systematic review. Most studies on the topic comment on small populations, and there is no consensus as to the definition of "mobility scooter", nor at which age patients are classified as "elderly".
In order to review the topic, we have had to include studies focusing on several different types of vehicles, as well as populations not specifically limited to the elderly, which decreases homogeneity of our results.
However we have chosen to group these vehicles as they all cater to people with mobility problems, enabling them to transport themselves around-sometimes at speeds difficult for this group of persons to control.
Recommendations
We recommend that national registers start collecting specific data on accidents with electric bicycles, mobility scooters and powered wheelchairs. The number of between 2014 and 2015 [3].
In the United States (US), it has been reported that 1.7 million people use mobility scooters or wheelchairs [4] . The United Kingdom (UK) has an estimated 300,000-350,000 mobility scooters in use [5] .
In many other countries, these numbers are roughly estimated or unknown. This is, at least partly, because mobility scooters and powered wheelchairs fall into the categories of other types of vehicles, and hence are not commented upon separately in traffic statistics.
The elderly population have been shown to have an increased risk of traumatic brain injury (TBI) compared to the general population, most commonly resulting from traffic accidents and falls [6] . Furthermore, the mortality after TBI increases with concomitant anticoagulant use-drugs commonly prescribed in older age groups-due to both the overall increased risk of intracranial haemorrhage, as well as the increased severity of the haemorrhages after TBI [7, 8] .
As users of mobility scooters have a mean age of 81 [9] , an accident resulting in TBI could therefore have fatal outcomes. However, with the use of helmets for motorcyclists, a Cochrane review from 2008 [10] , found a 42% decrease in the risk of death, and a 69% decrease in the risk of head injury. Similarly, reductions in the rates of brain trauma have been found with helmet use on regular bicycles [11] , and other recreational, low-speed vehicles, such as skateboards [12] . Whether this is the case for users of mobility scooters remains unknown, but seems plausible.
In this narrative review, the authors examine current available literature on the topic of mobility scooter use and associated injury, especially TBI. The aim was to shed light on whether there might be a case for mandatory helmet use-as seen with motorbikes-for drivers of mobility scooters.
Search methods
In September 2015, Pubmed and bibliotek.dk (Danish online library service) were searched. The search strategy was designed and conducted by an experienced medical librarian with input from the authors.
The search in PubMed was limited to MeSH-terms and Major Topics-apart from "Motorcycle Helmet", which did not have MeSH-terms.
Our search identified six studies commenting specifically on mobility scooters. One further study was included, commenting on "open-top, two-, three-or fourwheeled vehicles".
Please see Appendix 1 for a table overview of studies.
Results
Users of mobility scooters have been shown to experience a large increase in quality of life [13, 14] . However, the negative effects on fasting blood glucose and diabetes amongst users have also been noted [14] . Al-older citizens is rising in the western world, and it seems likely that the incident rate is higher than thought. Reliable figures may lead to focus on these easily preventable head injuries in a group of vulnerable older citizens. For accurate data collection, we also recommend a standard definition of "mobility scooter" be developed.
Another possibility in Scandinavia could be to add a registration of accidents in the tool "Nordic mobility related participation outcome evaluation of assistive device interventions (NOMO1.0)" which is used in all Nordic countries, when assessing if potential users of mobility devices actually benefit from having such a device. Participants are evaluated after one month and one year, and the benefit would be, that accidents that do not lead to contact with hospitals or emergency departments will also be registered [1, 19] .
All in all, we would endorse mandatory helmet use for users of mobility scooters, development of a pre-purchase assessment including specific score skills for scooter use as well as education and training of prescribers and suppliers of scooters.
